Areal model (Stat in Med, 2006; EES, 2005 
Motivation
With the growing popularity of using spatial mixture model in cluster analysis, using model selection criteria to find the most parsimonious model is an established technique. Label-switching is an inherent problem with the mixture models and a variety of relabeling algorithms have been proposed over the decade. We used a space-time mixture of Poisson regression model with homogeneous covariate effects The results are illustrated for real and simulated datasets. The objective is to aware the researcher that if the purpose of statistical modeling is to identify the clusters, applying the relabeling algorithm to the best fitted model may not generate the optimum labeling.
Space-Time Mixture of Poisson Model
The weights are determined by the unobserved/hidden allocation
The weights are determined by the unobserved/hidden allocation variable:
Model Selection Criteria
Deviance information criteria (Spiegelhalter et al., 2002) :
Deviance information criteria (Celeux et al., 2006) :
Mean square predictive error (Gelman and Ghosh, 1998):
∑∑∑

Relabeling Algorithm
Posterior similarity matrix:
Viewed as a similarity matrix of posterior expected clustering. Regarded as a similarity matrix for unknown true clustering.
Regarded as a similarity matrix for unknown true clustering. Binder's loss:
Relabeling Algorithm Lau and Green (2007) criteria:
Posterior expected adjusted Rand (PEAR):
Variable Selection
Kuo and Mallick (1998):
Covariate being selected or not is independent of covariate effect a priori: Previously, Best et al. (2005) showed that the spatial model with convolution prior (e.g. Besag et al., 1991) overestimate the risk surface for the high risk areas and the best model selected by the DIC is not always able to select the right clusters. We used a space-time mixture of Poisson regression model with homogeneous covariate effects. We designed two simulation studies with smaller and larger numbers of clusters, and with common covariate effects. The covariates are generated with stronger to weak levels of spatial correlation. In our simulated and real datasets, we observed that model selection criteria do not indicate to the right cluster model. 
Conclusions
